Invoce

Roert Law

De Maximis Inc.

186 Center Street, Suite 290
Clinton, NJ 08809

Project 6664-04

Task 01
Coordination and Meetings
ProfessonalPersonnel

Senior Engineer/Scientist
Engineer/Scientist 11

Totals
TotalLabor

System Understanding
ProfessonalPersonnel

Senior Engineer/Scientist
Engineer/Scientist 11
Staff Engineer/Scientist

Totals
TotalLabor

LPR/NB Hydrodynamic Model
ProfessonalPersonnel

Senior Engineer/Scientist
Engineer/Scientist 11

Staff Engineer/Scientist

Moffatt&Nchol

P.0.Box22648

LongBeach,CA90801-5648

Phone:(562)590-6500

August 28, 2015
Invoice No:

Lower Passaic River/Newark Bay Modeling
ProfessonalServcesfromJune28,2015toJuly25,201 5

Coordination and Meetings

Hours
12.00

6.50
18.50

System Understanding

Hours
2.00
60.00

29.00
91.00

LPR/NB Hydrodynamic Model

Hours
5.00
24.50

2.00

Rate Amount
209.00 2,508.00
12.00 1,118.00

3,626.00
TotalthsTask

Rate Amount
209.00 418.00
12.00 10,320.00
119.00 3,451.00

14,189.00
TotalthsTask

Rate Amount
209.00 1,045.00
12.00 4,214.00
119.00 8,568.00

3,626.00
$3,626.00

14,189.00
$14,189.00

FOIA_001406_0006539



Totals 101.50
TotalLabor
Task 05 LPR/NB Sediment Transport Model
LPR/NB Sediment Transport Model
ProfessonalPersonnel

Hours
Engineer/Scientist 1|

20.00
Staff Engineer/Scientist

20.00
Totals 40.00
TotalLabor

ACH Payment Remittance Information

Bank Number: 4159349729
Routing: 121000248

Bank Account Name: Moffatt & Nichol

1

TotalthsTask

Rate

12.00

119.00

TotalthsTask

TotaithsPhase

TOTALTHISINVOICE

3,82.00

Amount
3,440.00

2,380.00
5,820.00

13,827.00
$13,827.00

5,820.00
$5,820.00

$37,462.00

$37,462.00
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Poject

6664-04

Lowe Passaic Rive/Newak Bay Modeli

ng

Invoice

120

Billing Backup

Monday, August 31, 2015

6:52:40 AM
Moffatt & Nichol
Invoice 120 Dated 8/28/2015
Poject 6664-04 Lowe Passaic Rive/Newak Bay Modeli
LPR/B odeling Program B odel of the LPR/B
Task 01 Coodination and Meetings
Coodination and Meetings
Professional Personnel
Hours Rate Amount
Senio Enginee/Scientist
1548 Canizaes, Rafael 6/29/2015 1.00 209.00 209.00
1548 Canizaes, Rafael /172015 1.00 209.00 209.00
1548 Canizaes, Rafael /6/2015 1.00 209.00 209.00
1548 Canizaes, Rafael /8/2015 1.00 209.00 209.00
1548 Canizaes, Rafael /1/2015 3.00 209.00 62.00
1548 Canizaes, Rafael /23/2015 5.00 209.00 1,045.00
Enginee/Scientist II
2219 Mathew, Rooni /21/2015 3.00 12.00 516.00
2219 Mathew, Rooni /22/2015 2.00 12.00 344.00
2219 Mathew, Rooni /24/2015 1.50 12.00 258.00
Totals 18.50 3,626.00
Total Labor 3,626.00
Total this Task $3,626.00
Task 03 System Undestanding
System Undestanding
Professional Personnel
Hours Rate Amount
Senio Enginee/Scientist
1548 Canizaes, Rafael /22/2015 2.00 209.00 418.00
Enginee/Scientist II
2219 Mathew, Rooni /12015 8.00 12.00 1,36.00
2219 Mathew, Rooni /8/2015 6.00 12.00 1,032.00
2219 Mathew, Rooni /13/2015 8.00 12.00 1,36.00
2219 Mathew, Rooni /14/2015 2.50 12.00 430.00
2219 Mathew, Rooni /15/2015 8.00 12.00 1,36.00
2219 Mathew, Rooni /16/2015 .50 12.00 1,290.00
2219 Mathew, Rooni /1/2015 5.00 12.00 860.00
2219 Mathew, Rooni /20/2015 4.00 12.00 688.00
2219 Mathew, Rooni /20/2015 3.50 12.00 602.00
2219 Mathew, Rooni /21/2015 1.50 12.00 258.00
Page 2

FOIA_001406_0006541



Poject 6664-04 Lowe Passaic Rive/Newak Bay Modeli Invoice 120

2219 Mathew, Rooni 122/2015 5.00 12.00 860.00

2219 Mathew, Rooni /23/2015 1.00 12.00 12.00

Staff Enginee/Scientist

2301 Manian, Dinesh /1/2015 8.00 119.00 952.00

2301 Manian, Dinesh /8/2015 2.00 119.00 238.00

2301 Manian, Dinesh /9/2015 .00 119.00 833.00

2301 Manian, Dinesh /14/2015 4.00 119.00 46.00

2301 Manian, Dinesh 12212015 8.00 119.00 952.00

Totals 91.00 14,189.00

Total Labor 14,189.00
Total this Task $14,189.00

Task 04 LPR/NB Hydodynamic Model

LPR/NB Hydodynamic Model

Professional Personnel

Hours Rate Amount

Senio Enginee/Scientist

1548 Canizaes, Rafael /2/2015 2.00 209.00 418.00

1548 Canizaes, Rafael /72015 1.00 209.00 209.00

1548 Canizaes, Rafael 12212015 2.00 209.00 418.00

Enginee/Scientist II

2219 Mathew, Rooni 6/30/2015 2.00 12.00 344.00

2219 Mathew, Rooni /1/2015 1.00 12.00 12.00

2219 Mathew, Rooni 12/2015 3.00 12.00 516.00

2219 Mathew, Rooni /8/2015 2.00 12.00 344.00

2219 Mathew, Rooni /9/2015 3.00 12.00 516.00

2219 Mathew, Rooni /14/2015 5.00 12.00 860.00

2219 Mathew, Rooni /1/2015 3.00 12.00 516.00

2219 Mathew, Rooni /21/2015 1.50 12.00 258.00

2219 Mathew, Rooni /23/2015 2.00 12.00 344.00

2219 Mathew, Rooni 124/2015 2.00 12.00 344.00

Staff Enginee/Scientist

2301 Manian, Dinesh 6/29/2015 8.00 119.00 952.00

2301 Manian, Dinesh /2/2015 8.00 119.00 952.00

2301 Manian, Dinesh /6/2015 5.00 119.00 595.00

2301 Manian, Dinesh /72015 4.00 119.00 46.00

2301 Manian, Dinesh /10/2015 4.00 119.00 46.00

2301 Manian, Dinesh /15/2015 8.00 119.00 952.00

2301 Manian, Dinesh /16/2015 5.00 119.00 595.00

2301 Manian, Dinesh /1/2015 4.00 119.00 46.00

2301 Manian, Dinesh /20/2015 4.00 119.00 46.00

2301 Manian, Dinesh /21/2015 8.00 119.00 952.00

2301 Manian, Dinesh /23/2015 6.00 119.00 14.00

2301 Manian, Dinesh 124/2015 8.00 119.00 952.00

Totals 101.50 13,82.00

Total Labor 13,827.00
Total this Task $13,827.00
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Lowe Passaic Rive/Newak Bay Modeli

LPR/NB Sediment Tanspot Model

LPR/NB Sediment Tanspot Model

Professional Personnel

Enginee/Scientist II

2219
2219
2219
2219
2219
2219
2219

Mathew, Rooni
Mathew, Rooni
Mathew, Rooni
Mathew, Rooni
Mathew, Rooni
Mathew, Rooni
Mathew, Rooni

Staff Enginee/Scientist

2301

2301

2301

2301

Totals

Total Labor

Manian, Dinesh
Manian, Dinesh
Manian, Dinesh
Manian, Dinesh

6/29/2015
6/30/2015
1112015
1212015
1912015
1222015
/23/2015

6/30/2015
18/2015
/10/2015
/13/2015

Hours

1.00
5.00
6.00
3.00
2.50
1.00
1.50

8.00
4.00
4.00
4.00

40.00

ng Invoice
Rate Amount

12.00 12.00
12.00 860.00
12.00 1,032.00
12.00 516.00
12.00 430.00

12.00 12.00
12.00 258.00
119.00 952.00

119.00 46.00

119.00 46.00

119.00 46.00
5,820.00

Total this Task
Total this Phase
Total this Project

Total this Report

5,820.00
$5,820.00

$37,462.00
$37,462.00

$37,462.00
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.‘/%///é %f%% New York, NY 100147
MOFFATT & NICHOL

(212) 768-75
Fax (212) 768-7936

Detailed Desriptin f wrk dne by M&N persnnel ass iated t the LPR/NB
Mdeling Prgram HD/ST Newark Bay Mdel - Spe f Wrk [ r the perid
06/28/2015t 07/25/2015 M&N Prjet N. 6664

Hydrodynamcs rncpal Investgator - Rafael Caiiz ares.

Task 1 - roject ¢ Internal crdinatin ith Deltares and M&N, tasks t be
Management cmpleted
¢ Calls and Crdinatin ith Prject Crdinatr ab ut

prject status

¢ Internal discussin n advances in NB mdel
o Calls ith AQEA, crdinatin NB
o Discussin f NB develpments
e Prepare May invice
Task 3 — System o Call ith Han, Wintererp System Understanding NB
Understandng e Internal revie f System Understanding tasks
Task 4 —- LR/NB e Revie f HD calibratin fr NB
Hydrodyname Modelng ¢ Revie f HD mdel mdificatins

¢ Internal revie HD mdeling NB

Roon Mathew.

Task 1 - roject e Develp mdeling/data analysis update fr Han Winte  rerp
Management e Cnference calls ith Han Wintererp t discuss NBSA
mdeling status
Task 3 — System o Data analysis t examine TSS vertical gradient, spr ing-neap
Understandng variability, and impact f shipping n TSS in NB
o Develp max shear stress maps, revie CWCM TSS data
and develp prbability plts, revie mdel perfrmanc eat

CWCM lcatins ith respect t TSS vertical gradien t issue

e Revie tide, TSS, salinity, and currents data in NB and
bundaries t NB fr assessment f circulatin patter ns

o Data analysis t revie tidal defrmatin, velcity ,and
salinity patterns

o Data analysis t revie tidal defrmatin, velcity ,and
salinity patterns, data analysis t calculatins Hac kensack.
river fl frm PWCM data

o Calculatin f tidal prism frm PWCM/Chant data t define

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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mdel calibratin metrics
o Data analysis t examine salinity & TSS vertical gr adients in
NBSA
¢ Develp presentatin f system understanding t disc uss
ith Han Wintererp
¢ Develp presentatin f data analysis fr mdel inpu tst
discuss ith Han Wintererp
o Data analysis fr depth-average TSS and spring-neap vel.
spatial variatins
o Data analysis fr tidal prism, finalize TSS analysis fr
Ingitudinal trends in NBSA
¢ Revie USACE NB navigatin plume study
Task 4 - LR/NB ¢ Revie hydrdynamic mdel perfrmance and validatin
Hydrodynamc Modelng ¢ Revie hydr mdel validatin analysis

¢ Revie Hackensack mdel perfrmance ith Dinesh
Manian and Rafael Canizares, revie
Hackensack/Meadlands bathy data, develp sensitiv ity
runs t refine Hackensack mdel perfrmance
¢ Revie sensitivity run results fr Hackensack tidal  exchange
¢ Revie HR hydr sensitivity runs, revie Chant bathy ,
develp revised apprach fr HR entrance bathy
¢ Revie HD sensitivity t Meadlands/Hack. entrance

bathy, revie data n tidal defrmatin, velcity ph ase shifts
¢ Revie hydr results cmparing Hackensack tidal pris m

nrthern NB tidal distrtin t data, revie mdel b athy at

PWCM mring lcatin, develp sensitivity runs it hZ0

fr tidal defrmatin in NBSA
¢ Revie hydr sensitivity t variable bt. rugh.

e Revie sensitivity results frm runs variable bt frictin
in Meadlands, revie mdel cde

e Revie/revise cde/inputs/sensitivity runs fr bt f rictin
sensitivity, develp ne sensitivity runs ith incr eased
surface area in Meadlands fr tidal defrmatin/f rictin

effects in NBSA

Task 5 — LR/NB Sedment ¢ Revie results f fluff layer TauCr sensitivity run s, launch

Transport Modelng sensitivity run ith increased fluff layer A

o Revie results f sensitivity run ith increased fl uff layer A,
data analysis/revie fr vertical mixing prcessesi  n NB

e Cnference call ith AQEA n NB refinements, Data
analysis ith PWCM data t revie TSS vertical grad ient in
NB/Kills/Hackensack River

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Deta
lvoice period 06/28/2015 to 07/25/2015 - HD/ST New ark Bay Model
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e Data analysis PWCM data t revie TSS vertical gr adient
in NB/Kills/HR

¢ Revie mdel perfrmance TSS gradient spatially in NB,
cmpare t CWCM data

¢ Revie ST sensitivity runs ith NBSA ind-aves

o Develp. ST sensitivity run ith increased. fluff
resuspensin and reduced settling in NB channel cell s

Dnesh Manan

Task 3 — System ¢ Understanding fl in the Hackensack river; Mdel
Understandng perfrmance in Hackensack; Cmparisn t Chant and
PWCM data

e Prcessing Chant's 2001-02 data in the Kill van Kul 1t
estimate net sediment flux; Cmparing t Chant's 20 08-09
data and literature

o Prcessing data at transect lcatins; Cmputing fl uxes

¢ Analyzing effect f aves n the NB shalls; Differ ences in
skin-frictin and ersin during strm event
Task 4 - LR/NB o Mdel data cmparisns f velcities and salinity a t Kill-van-
Hydrodynamc Modelng Kull and Arthur Kill;
¢ HD mdel sensitivities t bathymetry at Hackensack e ntrance
and Meadlands

¢ Hackensack River sensitivity t bathymetry: Prcessi ng runs

¢ Hackensack River sensitivity: Revising mdel bathyme try at
the HA entrance based n Chant's bathymetry datat cnserve
crss-sectin

o Cmparing velcities frm ne Hackensack River sens itivity
runs

¢ Mdel Calibratin: Prcessing mdel results at NB sh all;
Cmparing phase difference in ater-level and veleci  ty at
different lcatins in NB, Kills and the Hackensack b eteen
mdel and data

o Hackensack calibratin: Cmparisn f tidal prism v lume in
Hackensack beteen data and mdel; Sensitivity fti  dal
prism vliume t Meadlands bathymetry

e Mdel calibratin: Sensitivity f tidal phase differ  ence
beteen Kills and the Hackensack t increased btt m
rughness

e HD calibratin: Prcessing runs ith sensitivity t

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Detail
lvoice period 06/28/2015 to 07/25/2015 - HD/ST New ark Bay Model
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Page of
Meadlands rughness.
o HD calibratin: Analyzing effect f Bttm Frictin and tidal
strage vlume in the Hackensack
e HD calibratin: Analyzing circulatin patterns and p hase
differences in f1 velcity in Hackensack and the Kills
¢ HD calibratin: Cde change t cmpute Bttm Frict in
every time-step t accunt fr changing ater-depth .
Sensitivities t bttm-frictin in the Hackensack a nd time-
variable bttm-frictin
Task 5 - LR/NB o Setting up ST sensitivity simulatins ith aves
Sedment Transport e Setting up ne ST nly run ith aves
Modelng e Prcessing ne ST run ith aves; Cmparing shear s tresses
and bed-change ith base run
o Prcessing ST run ith aves; Cmparing maps f she ar-
stress and bed-changes ith base case;

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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